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Abstract
Rhabdomyosarcoma is a soft tissue malig-
nant tumor affecting 1% of children from 0 to
14 years. Preoperative imaging may not always
be diagnostic for hepatobiliary rhabdomyosar-
coma and differential diagnosis with chole-
dochal cyst (CC) could be difficult. We report a
case of 2-years-old girl with a strange CC pat-
tern of presentation. A grapelike lesion involv-
ing the choledochal and biliary ducts was easi-
ly and completely resected by robotic assisted
surgery. Since no previous reports were avail-
able about oncologic safety of robotic
approach, the porto-enterostomy was per-
formed in open surgery. On histologic exami-
nation, the specimen revealed a botryoid-
embryonal rhabdomyosarcoma affecting both
the common bile duct and the common hepatic
duct. One year postoperatively the child is safe
of tumor relapse. Robotic approach seems to be
safe and advantageous to obtain a radical exci-
sion of the tumor at the porta hepatis, even in
case of misdiagnosed malignant lesion mim-
icking a CC.
Introduction
The biliary tract botryoid embryonal rhab-
domyosarcoma (RMS) is a very rare malignan-
cy of childhood and accounts for 0.04% of child-
hood neoplasm. It was first described by Wilks
and Moxon in 1875 on the basis of typical loca-
tion and gross description of the tumor.
Median age at presentation is 3.5 years; with a
slight male preponderance.1-4 Preoperative
radiological studies may be insufficient to
define the exact nature of the lesion, due to
the nature of the tumor being both solid and
cystic. Embryonal rhabdomyosarcoma (ERMS)
has been already known to mimic radiologic and
clinical features of choledochal cyst (CC).5-9 We
report a case of 2-years-old girl with ERMS of
the common bile duct, which was considered to
be a CC preoperatively. Initial dissection of the
cyst was done in robotic assisted surgery. This
revealed the presence of intra choledocal
grapelike mass, extending to the porta hepatis. 
Case Report
A 2 years-old girl was admitted for loss of
appetite and slight fever. Laboratory studies
showed: AST 537 mU/mL, ALT 589 mU/mL, GGT
738 mU/mL, alkaline phosphatase 718 mU/L,
total bilirubin 1.8 mg/dL. Hepatic infection pro-
file and tumor markers were negative. On
physical examination there was no tender-
ness, hepato-spleenomegaly or abdominal
mass. Abdominal ultrasound showed hypo-
echoic dilatation of the common hepatic duct
(CHD) and common bile duct (CBD).
Thickening of the CHD walls with dilatation of
the intrahepatic bile ducts were suggestive of
CC. Abdominal CT scan showed an ovoid, het-
erogeneously non enhancing mass localized at
the liver hilum of 18×30 mm with hyperdense
contents. Magnetic resonance imaging (MRI)
confirmed the presence of marked dilatation
with thickened wall of CHD and CBD consis-
tent with congenital CC type IV (Figure 1).
Laparoscopic intraoperative cholangiography,
prior to choledochal cyst excision, is usually
valuable for detection of biliary variants. Liver
biopsies are routinely done for grading of liver
fibrosis in obstructive cholangiopathy (Figure
2). Unfortunately cholangiography in our case
was not conclusive and CHD and intrahepatic
biliary ducts were not visualized. The biopsies
showed fibrosis of the septum at the portal
space associated with signs of chronic inflam-
mation.
The child underwent mini-invasive robotic
surgery for CC resection and Roux-en-Y chole-
dochojejunostomy. Open umbilical insertion of
the 8.5 mm stereoscope was used.
Two 5 mm working ports were placed at the
left and right hypocondrium on either side of
the umbilicus under direct vision, at 3 cm from
the costal margins along the hemi-clavicular
line bilaterally. A 3 mm servicing trocar was
inserted in the right inferior iliac space.
Transabdominal stitches were fixed on the
gallbladder and on the falciform ligament for
liver retraction. Pressure insufflations were
around 4 mmHg. Circumferential dissection of
the CC was achieved to the duodenum and lig-
ated. Proximally dissection extended beyond
the CHD to the left and right hepatic biliary
ducts that were also involved in a grapelike
tumor. The high degree of magnification
allowed the resection to be carried out in the
parenchyma to free the right posterior and
anterior ducts and evidenced another supernu-
merary duct. On the left side, the lesion was
freed from the grapelike cysts and healthy tis-
sue was found at the two segmental tributar-
ies. Although feasible by robotic approach, but
still controversial in the literature, the anasto-
mosis at the porta hepatis was carried out in
open surgery. A retrocolic Roux-en-Y portoen-
terostomy was performed using 5/0 PDS.
Histologic examination revealed a botryoid-
embryonal rhabdomyosarcoma of the bile
ducts affecting both the CBD and CHD. The
patient underwent chemotherapy after diagno-
sis. Twelve months later, the patient is relapse
free, with normal bilirubin and liver profile.
Discussion and Conclusions
Rhabdomyosarcoma is a soft tissue malig-
nant tumor. Approximately 1% of children from
0 to 14 years are affected. About 2% of RMSs
are present at birth.1-2
Rhabdomyosarcoma is divided into 5 major
histological categories: embryonal, alveolar,
botryoid embryonal, spindle cell embryonal and
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anaplastic.1-2
ERMS is the most common subtype observed
in children, accounting for approximately 60%
of all cases.10 Botryoid type accounts for 6% of
all cases of RMS. Desmin and muscle specific
actin are the typical stains used to identify
RMS.4
Biliary tract botryoid rhabdomyosarcoma is
a very rare malignancy of childhood with a 
Grape-like presentation accounting for 1%
of all ERMSs.4 Intermittent jaundice, fever and
anorexia is its typical presentation. 
Nearly 90 cases of rhabdomyosarcoma of the
liver and biliary tree in children have been
reported in the literature.1-10 Diagnosis of the
biliary tree RMS is difficult for its radiologic
appearance. A delay in diagnosis can influence
the prognosis.3 Few reports have mentioned
cases of ERMS mimicking a CC, whether they
were primary ERMS or ERMS with CC is ques-
tionable.11,12 In 6 papers the authors described
biliary rhabdomyosarcoma mimicking chole-
dochal cyst, as our case.5-10
Preoperative radiologic studies may reveal
biliary cystic dilatation, leading to a diagnosis
of congenital CC.5 Because of the combined
cystic and solid areas within an ERMS mass,
due to bile stasis and the filling of the lumen
with soft, inspissated debris, an ERMS can
mimic the radiologic appearance of a CC. In
particular, the appearance of the mass could be
similar to CC, if it is well demarcated, and if
there is no local invasion to the adjacent tis-
sues.5
A careful preoperative radiological examina-
tion is mandatory. CT scan and MRI or magnet-
ic resonance cholangiopancreatography may
not always reveal the exact nature of the chole-
dochal dilatation. Laparoscopic intraoperative
cholangiography is valuable for detection of
biliary variants; even though, as in our case,
may not be conclusive. Endoscopic retrograde
cholangiopancreatography is not usually done
as a routine approach in pediatric CC cases.13,14 
Even without preoperative malignant diag-
nosis the surgical treatment won’t change:
resection has to be the treatment of choice.
Risk of malignant transformation, usually ade-
nocarcinoma, is rare but increases with age in
patients undergoing incomplete CC excision.15
This constrains that excision of the CC
extends to the whole biliary tree. Surgery must
be carried out as soon as possible to avoid fur-
ther hepatic damage.16
While robotic surgery in adults have already
been described for biliary tree malignancies,
no evidence of safety of robotic approach for
                             Case Report
Figure 1. Choledochal cyst imaging. A) cholangiography showing
the choledochal fusiform dilatation; B) magnetic resonance imag-
ing aspect with evidence of dilatation of biliary ducts. 
Figure 2. Intraoperative features of biliary three A) extrahepatic
ducts: common hepatic duct (CHD) showing grape like tumour
and common bile duct (CBD); B) intrahepatic biliary ducts: right
anterior and posterior (1-2) and left anterior and posterior (3-4). 
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biliary tumors in pediatrics are reported yet in
the literature.17 More recently only few authors
advocate pediatric robotic surgery approach for
complex hepatobiliary procedure. Further -
more, in pediatrics clear benefits with mini-
invasive surgery at porta hepatis for congenital
malformations are controversial.18-20
Several reports postulated that liver perfu-
sion could be compromised during laparoscop-
ic treatment of biliary atresia, for the tempo-
rary intraperitoneal high pressures inducing
liver cells damage.19
Per contra recent encouraging reports advo-
cate that robotic surgery facilitate the expo-
sure of the porta hepatis in both biliary atresia
and CC.19,20 In our case the dissection of the CC
was smooth. High magnification and the 3D-
visualization allowed a meticulous intrahepat-
ic portal space dissection. To distinguish
healthy tissue from pathologic one was effort-
less. Robotic approach seemed advantageous
to obtain a radical excision of the tumor. 
Two comments raised from our experience.
First, could robotic surgery damage hepatic
and biliary duct in cases of CC and portal
tumor like ours? Risks of hepatic injury would
be lower than laparoscopy procedures, having
usually lower insufflations pressure, but fur-
ther experiences are needed. Nevertheless
could we exclude a real risk of cancer dissemi-
nation in performing a portal anastomosis by
mini invasive surgery in biliary tree RMS? 
Second, the feasibility of porta hepatis anas-
tomosis has been proved in robotic surgery in
the most recent literature but no contraindica-
tion are illustrated yet.19,20
Although several reports have already
underlined the advantages of mini invasive or
robotic surgery in biliary tree malformations,
more experience is required to define the best
attitude. Data from adult patients could be of
benefit.17
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